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ELECTRON  DISTRIBUTIONS  IN  IONIC  CRYSTALS 

Professor  K.  V/itte  (Darmstadt)  has  determined 
electron  distributions  in  NaCi  and  Lir  by  means  of  a 
Fourier  analysis  of  X-ray  diffraction  intensities  from 
a large  number  of  crys ta 1 lographic  planes  in  single 
crystals  of  these  compounds.  If  each  crystal lographic 
plane,  (hkl),  diffracts  X-rays  v;i  eh  a certain  intensity, 

) ?(hkl)|^  , then  as  is  v;cll  luaovn^.,  the  electron  density 
at  a point  (x,  y,  in  wi.c*  un.c  .s  g.ven  oy 
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v/hcre  is  the  lattice  pararoe ter . L;o  radiation  v; 

used  in  the  presen c saucy,  aha  advantage  of  ahis  short 
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Lon  arc  spherically 


this  coir.pound  is  aiso 


hi  'hlv  i onic 


, although  the  nini- 
i;va;a  c 'large  density  betv.'een  ions  is  about  0»2.  electrons 
density  contours  for  this  crystal  are 
lb,  X he  dens i ty  eistrij-*ution  in  i,ir 


per  A'^.  inc 
shown  in 


T?  / -« 

* i-U- 


ric.  1, 


Charge  Density  Contours  in  Two  Ionic  Crystals 
(in  a plane  contsm*nQ  c enters 
of  gravity  of  the  ions) 


shov/s  practically  no  hon.opolar  binding;  thus  the  re- 
sult’s disagree  with  the  calculation  of  £v/ing  and  Seitz 
vPhys.  P.ev.  5^,  760  (1036)). 

A review  of  the  solid  state  physics  research 
progran  at  the  Technical  University,  Darmstadt,  is 
given  in  Technical  Report  CNRL-109-53 . 


1 .w.A.  i » V A li,  1 . .S' 


c;: 


A:i  ini'or;.;..  1 

arfordcd  a vii l;-.„;j i^  ^urvoy  o.'  tr.c  r.ctivitics  o*  -lie 
vei'ioee  villi' o^'u;-.ri  epcc-roscopy  ore -or  i ee • Over  one 
hundred  papero  v/cre  preuentou,  ir.ciuainG  virtually  all 
brar.ch.cG  o:'  spec tr esc opy . Vl.e  a.ecting  v/as  predo:r.i:iantiy 

.c  oaoers  devoted  to  infra- 


::<pcr  user. ta  1 j v.'i  eh  -.hosi.  oi 
rod  ar.d  ultraviolet  spec  tr  esc  cpy . ?r  e 1 ir.iinary  plans  To 
this  :r.cetir.;2  v/ero  i.'.adc  ae  ehc  previous  one  at  3asei  two 
ars  a^o  ici*  uaN  ^ ^ *7^  '^-Ooi))*  it  appe  ar  s 1 1 j ic  iy 
tliat  these  :;ieetih'js  vill  beco;.;e  a recular  biennial 
leature  o*  t.ic  uuropean  scientii  ic  scene*  ihe  persons 
primarily  responsible  for  tlie  success  of  these  r.ieetinQS 
are  li.  V.h  Thompson  (Oxford),  d.  Lecoir.te  (Paris),  and 

*1  • tk.e*— i^e 


(Preiburg) . 


01 

t 


Technical  llepor  t CviRL- 107-53 , sunaarizing  some 
the  papers,  is  avail-ble  from  the  Teclinical  Publi- 
tions  Office,  Code  7-10,  Office  of  Kaval  Research, 
Washington  Ro,  0.  C.  It  is  planned  to  publish  short 
i?TcriC'i\)  versions  of  all  the  papers  presented,  in  the 
J.  dc  Phys.  (Paris). 


S oectr  osc  opy  at  ni~n  .pressures 

Recent  results  on  infrared  and  ultraviolet 
s or p 1. 1 on  spcct.r3.  ci  ^zisgs  dt»  r.i.3**^  pressures  v/crc  dis- 
cussed oy  workers  iro:u  A:r.s ter Toronto  ar4d  Paris* 
Pahrenfort,  Kluiver  and  3abeliov/sky  (.-u.is  ter  dam)  observed 
the  pressure-induced  infrared  absorption  spectrum  of 
carbon  dioxide  in  the  region  of  700  - 7300  cm“-  at 
pressures  up  to  125  atmospheres  and  temperatures  up  to 
135°C.  P.  number  of  new  absorption  bands  wore  observed; 
these  wore  identified  and  said  to  fall  into  two  groups, 
one  c or  r esp  ond  i ng  to  the  allowed  verp'  v;eal:  transitions 
of  the  unperturbed  molecule,  the  other  being  tiie  for- 
bidden tra;isitions  activated  by  ehc  pressure-induced 
per  far  bat  i ons  (cf.  uSh',  _?,  Tl-1  (1053)).  Professor 
;i.  L.  'Welsh  (Toronto)  case  considerable  doubt  on  the 
va  * i 0 * ty  o—  —i^ose  «s  — erd— • es-* i — s*  iiO  poi.atca  ouv* 
t.ia  t c **r  0 on  a i ox  ice  t ii  i gr*  pr  css  ur  e s is  a*i  ex  tr  erne  xy 
good  solvent  oi  oil  a nu  e na t in  . » i s op i n i on  mos - , 1 1 not 

axl,  o*-  taiO  ne w oan^o  re^jv-a*  *.i-*y  e cue  yO  iat*pu.  iyx^*** 


a,  , a- 

X.  xo 


Professor  Tcl 

sh  presented  b.is  cv/n 

roccr. 

on 

iixfi'ared  absorption 

GpCC'tl.’C.  Cx  .lydl' OfjOll 

at  pr 

up 

to  1500  atmospheres 

P AUV'O  iv-d  to 

W a kW  Cl  A ' 

of 

3 0..«U  }lo\v  3 1 X wO  o « 

Tne  an.o.vu. lously  high 

rate 

crca: 


oi'  the  ahsoi'otion  cccr-'icierit  at  the: 


>--eurce 

zccvc.'y 

r-  ^ _ 

Ox  ^*4 
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is  ascx'ibed  to  the  finite  volurr.e  of  the  rsoicculcs.  The 
Q branch  of  the  fundanieixtal  absorption  undergoes  increas- 
ing splitting  with  increasing  density  of  the  perturbing 

OiS  « 


of  high-pressure  inert 
rotational  structure  of  the  funcianental  HC 
ported  froti  the  laboratory  of  Dr.  3.  Vodar 
The  rotational  structure  is  retained  in  ar 
higher  density  than  in  nitrogen:  additi 

gen  a pressure- induced  Q branch  appears  nc 
of  the  band  whose  intensity  increases  rapi 
gen  pressure.  unsuccessful  search  was 

coaparabie  Q branch  in  carbon  ricnoxide.  T 
perturbed  HCi  band  is  sirailar  to  that  v/hic 
served  for  this  rxclecule  in  certain  solver. 


gas  on  tne 
1 band  v/as  re- 
(2c i ievue } . 
con  to  a r.uch 
on,  v/ith  ni  tro- 
ar  the  center 
eiy  wi th  nitro- 
oxace  for  a 
he  shape  of  the 
h has  been  ob- 
s . 


Intranolec-xJ.ar  inversion  of 


LetnViCnxxne 


dielectric  absorption  of  a nunxber  of  amines 


^ 4 


3 crTie  in  ‘cne  pure 
hansel  Davies  and 


;ir  exoer inxents  covered 


tne  ca: 


of  tri- 


liquid  v;as  dioCussed  by 

'*»  •'  ' r"  ' ' V'  "'f  ' ' 

the  frequency  range-  IC"-  to  ;.0'^ 
ethylanine  ohey  apparently  succceoed  in  observing  the 
inversion  frequency  v/ith  the  char ac ter  is  tic  relaxation 
tirr.c  of  0.4‘l-xlG”'2  sec.  The  dielectric  loss  curve  cb- 
served  for  this  substance  does  not  conform  to  the  Debye 
relations  for  dipole  relaxation  but  the  results  fit  very 
well  the  contour  deduced  by  Fruhiic;'.  for  a resonance  ab- 
sorption. Investigating  the  cor.centrat  ion  dependence  of 
this  resonance  absorption  the  product  of  the  character- 
istic time  and  the  concentr ati on  was  found  to  be  constant 
this  is  apparently  analogous  to  the  fact  that  in  ammonia 
the  product  of  the  pressure  and  the  relaxation  time  of 


the  inversion  is  a constant  quantity, 
cuonco  of  this  analogy  is  the 
lisions  between  tr iethylamine  :/.olcc 
invers i on. 
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car.  activate  the 
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yleldc  a glaaay  mat-- 
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a hydrogen. 
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peroxide  eoiutior.  of  about  50'-*/o  strength.  The  possi- 


As  is  v.a:ll  , concensatlon  oT  the  products 

oi'  an  electric  discharge  thr  ou  y.i  v/w vapor  at  licyuid 
Lenipcratur  es  yields  a glassy  :r.at-r  _-..l . Tiais  ur.der- 

jiVC  ^ 'r^rrU 

O.  i 

bility  that  an  isomeric  fern  ox'  hydrogen  peroxide, 
ilcOO,  is  involved  has  been  repeatedly  discussed  with  no 

definite  conclusions  being  reach-.d.  Professor 
?.  A.  Giguere  (Quebec,  Canada)  i.:,s  observed  the  irsTra- 
red  absorption  spectruia  of  the  glassy  material  and 
reports  a nev/  band  ox'  mediura  strength  at  1300  cm“l. 
Using  heavy  water,  the  same  nev/  band  has  again  been  ob- 
served, v/hile  ail  other  bands  undergo  an  isotopic 
shift.  Thus,  this  nev/  band  is  not  due  to  a hydrogen 
vibration  and  may  v/ell  correspond  to  the  semi -polar  0-0 
band  involved  in  the  hypothetical,  isomeric  hydrogen 
peroxide  structure. 


P.nal onv  3sh''een  Radio  Freruency  Transitions  and 
Paman  Effect 

Professor  .0.  Kastler  (Paris)  drev/  attention  to 
a significant  analogy  between  radio  frequency  tran- 
sitions involving  tv/o  quanta  and  the  Raman  effect.  He 
referred  to  the  experimental  results  of  Grabner  and 
Hughes  (Phys.  Rev.  &Zj  5S6  (1&51))  who  observed  tran- 
sitions betv/een  the  elec  tr  ic-quadrupole  hyperfine- 
structure  levels  of  Rh^^p  >,y  means  of  the  molecular- 
beam  elec  trie-resonance  method.  They  reported  a tran- 
sition produced  by  the  simultaneous  action  of  two 
dec  tro-magnetic  quanta  such  that  the  sixm,  hV2_-i-hV2  =£-E. 
Professor  Hastier  pointed  out  that  such  a transition  is 
formally  analogous  to  those  v/hich  in  the  optical  spectra 
give  rise  to  the  Raman  cfi'cct,  and  that,  this  analogy  may 
be  exploited  to  predict  selection  rules  and  also  rules 
for  polarization  phenomena.  He  suggested  that  a search 
for  transitions  in  the  radio  frequency  range  involving 
differences  between  quanta  such  that  hVj^-hv^  = would 
be  of  interest. 
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i 1 lO  i OTl  O. i fjx 

2.J  0."iCi  tiv-iVv^uO'il  ‘'^  w’xO  >Ji.>^^OO  U'  ^-«J.  uliO 

JOOC*  i»vL..4Ci'0\iC»  — V4O  -> . iO' 

i;r.por taacc  o_'  ur.al'.arcd  ciuctroii  'oal.'a  in  a'i^crco- 
chcnistry.  T>.3  unshared  cicci.'or.  y.'.irc  arc  gene 
similar  to  onarcc  ones  in  tiicir  s tcrcoohci.'iicai  c 
cucnccs.  (b)  Tine  importance  oT  d and  f orbitals 
clnemical  binding  v/as  the  other  problem  oT  major 
interest.  L.  Or_';^l  (OxTord)  extended  the  over 
suggestions  of  _ ihen  and  of  Idaccoll  from  s-; 

oroxwCls  V4O  i4-clL.ee  e^so  d 4.4-— ...^ja..s*  -.e  Swm uci 

the  relative  strength  of  the  ep'^d'-  octahedral  - 
als  to  the  sp'^  te  trL.hcdral  ones  is  Z<,z  to  Z_,  ri 
tnan  o to  Z as  proaictea  oy  rau— ---g«  ne  a— so  es4p. 
sised  the  importance  of  at04mic  cine  in  orbital  ov< 
lap  considerations.  Large  d orbitals  can  form  p 
bonds  v/i  th  small  orbita.is>  a gcoe  example  of  this  i 
provided  by  a comparison  of  trimethyi  amine  with  it 
silicon  analogue;  N(Ciy)'7i  is  pyra4midal  and  a strong 
base,  while  is  planar  and  nenbasic.' 


*=■  ~ r v.c  tur  c of  ? er  r cc  ene 


The  following  para.meters  v;ere  obtained  by 
Seibold  and  Crgel  in  an*  electron  diffraction  study  of 
ferrocene  vapor  ( dicyclopcntadienyl-iron) 


re  - C distance 
C - C 


d i s t anc e v;i  th  i n 
the  rings 


Z.C-1 
1 . r.g 


O.OIA 

O.OIA 


C - H dis  tance 


1.09  ^ 0.02 


The  equilibriura  configuration  is  one  in  v/hich  the 
parallel  rings  are  staggered  with  respect  to  one 
another,  as  would  be  expected  if  hydrogan  repulsions 
are  operative.  It  is  interesting  that  the  C-C 
distance  reported  here  is  considerably  longer  than 
that  in  benzene.  Dr.  G.  Fi4T4entei  (Berkeley)  pointed 
out  that  recent  infrared  and  Raman  spectra  of  this 


CO  to 
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V.V.  V.,  V,  .1  ..„. 

L;ra  ti  o;i3 . 
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otriCu-  aaa  unti  jy:a;;a  .cal  c.n^  v.- 


c::  'n::;  thivCHY  c?  ';:;£  p:,as':I' 

Cr  .V— ^ — ■xi.S 


-■.t  ^ rccc'.it  ini’u.'ir.a  1 Cori-ci'cr.cc  ca  the  Theory 
0^  wCe  Tx\.ou^^  Ccj-Or  i...*  ^ on  o.  «•  <o  a . e * *0  xe  x^r.^^ox 
cr.xvcrcx  oy^  papc'cc  were  prccexioecx  on  ver  lone  aopects 
oT  piaotic  do T or :.ia 1 1 on  including  crcep_,  tenoile  and 
chear  hchavior  of  luonocrys ta lo ^ and  the  lat.gue  of 
XU' ta  1 s • .*  n the  x ol  *o'v/*ng_>  xv/o  oi  tne  raoat  xntercoting 

c oix t r X o'c t X one  arc  sanxiaar  xacd*  raore  co^apletc  dc~ 
scription  of  the  meeting  ia  given  i'n  Technical  Report 
ChRL-10d-5o . 


iixe  Rate  of  Fatiruc  Cx'ack  Grov.'th 


Dr.  A.  K.  Head  (Tclhourne  and  Bristol)  has 
r.xadc  a theoretical  'treatx'.cna  oxx  the  rate  of  gro'wth  of 
a X at  X cue  cx'acn.  As  a axoeCx  he  chose  a cx^aCiC  ix*  an 
elastic  x’.ediw.'.  \/i  th  an  a 1 ‘xer-na  t ing  (tensile  and  com- 
pressxv^cy  stx'css  pcx'pencxcxiiar  to  x^.  ^n  sacn  a case 
a stress  c exxccntx'atx oxt  exxsts  a,t  tne  encs  ox  tne  crac 

c.n  a t...e.  e.  Ol  e p . S ui^  V.e.  S'.  i>4et.0.i  Oe^^  Ur  S sO  dXoSXOesC 

the  intensified  stress.  Axis  process  carrnot  continue 


he  intensified  stress.  .L.xis  process  carrnot  continue 
since  the  materxal  x/ox'.v^nax'ccns^  anc  tnus  che  crach 
rows  into  the  material  by  extension  of  its  ends.  The 
ntire  process  repeats  itself  d-aring  succeeding  cycles, 
nd  the  crach  continues  to  grov/. 


nd  the  crach  cor 


following  equation; 


^i-/ a..  - , 


K - 3'"{S,-G  )--(5  -S) 


w;;crc  L - length  eh  cencl’i^ 
n “ nnjr.ece  Oj.  eve  les  ^ 


r.ouuius  or  roio  oi  '/orii-nar acning . 


Lv_«  ..toonj.  no  ' 


w ^ a o ^ X o \p> 

^ ^ O O*  cxOtcfc*  O 0 

i * e ^ vx  0 0 ^ 

• CL^=  widt^i  of  the  plastic  region  around  the  tip 
of  the  craci-:. 

Tnis  relat  ionshi:3  leads  to  the  follov/ing  equation  for 
the  crack  length  as  a function  of  nuinjcr  of  ;ycles: 

1 

L"^  = (K/2)  (k  - n) 

where  k = nuriber  of  cycles  for  con.pieoe  fracture. 


Bennett  (Proc.  .-ST.j.  o95  (19*io))j  DePorest  (Journal 

P.pplied  i.lechani cs } and  l.loorc  (1SZ3);,  Mead  has  obtained 
straight  lines  in  plots  of  L“e  versus  she  niusher  of 
c y o ..  e s . ww\  trapoxcaif  j.  on  ox  • .e  ^aa's  a.0  aero  n w^.>h  e r 

of  cycles  gives  an  initial  crack  size  in  the  naterial 
of  5 X 10“3-  inches.  rurtheT;,  analysis  indicates  that 
there  is  no  stress  at  which  an  existing  crack  will  not 


The  analysis  does  not  take  into  account  the 
contr  ibuti  ona  to  crack  grev/th  raadc  by  the  joining  up 
of  numerous  snail  cracks^,  as  is  l-cnov;n  to  occur  in 
certain  cases.  In  addition^  it  nay  be  criticized  tha 
the  theory  is  contrary  to  the  observation  that  fatigu 
crac.'is  do^  on  occasion^  cease  uc  grow  v/i  u*r  successive 
cycles.  i'he  details  of  Head's  work  will  be  published 
in  Philosonhical  IJagazine. 
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iCcncriwly  operative  Lcnsiic  slip 
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atonic  spacing  long;  tnc  energy  oi 
\‘/;"icrc  u'  IS  uac  sr.ear  r*iOau-.us  ar*c 
ccr.star.t  of  ar*e  or  cor 

*^'islc'0ax.icas  c-ae  ri.c.s  r j. o\ » .i^i  '-'rysoct  — s^  0 jcx  o * c 
(1955;,  p.  17-1-}  • Taus  equating  tne  tv/o  energy  terrxs: 
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(1) 


Since  the  dislccaticns  produced  by  torsion  arc  fairly 
uniformly  distributed  in  the  tensile  slip  plane, 
equation  (1)  can  be  written  as 
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v/xxer  0 

V.«cX  U*0*iO  • 


o = 


i>  -Z 


Xi.e  cone 


y 


of  intersecting  dislo- 


I'hus  jdC''  can  be  evaluated  from  the  density, 
, Oi  dislocai.icns  ^roe uc ec  c*s  c.  *esu.i,L  o.  uw^  sion, 
''.'.'hich  in  turn  can  be  found  by  cons  iderati  on  of  a 
^urgers  erreu*  t«  j\  isurgers  is  luo.^iied  ciS  en 

aton-to-atom.  circuit  traversing  only  “good"  regions  of 


ti'.o  crystal;  la  a parTcct  crystal  tr.a  Durgcrc  circuit 

iS  c^oscci^  i*.tvc-j.acu  c.ya^^— — u^.a  c«.b^L«.w 

.-.'.icscs  cor'.plctc  closure  by  tr.c  tc.,al  Burger^  vector 
cacioco^  la  tao  ci.rcuj.t»  ucc  ca  u*’:oc.i-cy 
* i'.rsc r 1 cc  i oa s i a b c ar  i y ^ cr  _ cc  ^ w r y a ta ^ ^ a * i ay  * » cv/ 

\ or  Ic  \la)o.'-j  , aaap.  11*  Cottroii  cor-s-car-  a scuar  a 
circuit  c:’  icapth  cl  oa  a side  ia  a piaaa  car ncadicular 
to  tl'-c  laotioa  oB  tv/ist;  ii'  0 is  tr.o  plastic  tv/ist  jycr 
v.ait  loapta,  the  circr.it  .aisscc  bciao  closed  by  ©d^. 
Tac  total  aur.’b.,.r  cf  dislocatioas  picrciac:  tae  circuit 
ispd'^  aad  tluis  tb.a  total  Bur>jt:rs  vector  piercing  the 
circuit  is  d^o»  .acral  or 

.0  = o/b 
</ 

and  did'  = aC'  ( 3b ) 'a  , ( 3 ) 

Putting  c = inserting  the  appropriate  G 
ana  b va  lues  i or  uaui-i-aur..  la  ecya.:.  ..i  oa  ic  ^ aau  taiCiag 
G = o'arc/crri;,  Cottrell  conputes  dlC' = 20  grans  per 
square  r.ii  1 1 ina  ter  ^ which  is  ia  excellent  agreeneat 
v/i  th  the  expar  ir.'.cat a i. ly  observed  increase  ia  stress 
s a ewa  s a i .e i*.a 1 1 c c* ^ i y iii  rig*  !• 


SZCChb  SYidPCSIali  CX  GASDYiiAidlCS  0?  THE  IhnlPS T2LLAR 
CLOUDS 


A s.aall  sy;r.pos i'jr.j  sponsored  by  the  Inter- 
national Union  of  . Theoret  leal  aad  P.pplied  Iviechaaics 
^ 1 U ) and  tae  .aLcrnauionax  .'.s^r^a  on  icai  a men 
(lAU),  was  held  at  Canbr  iege,  iiaglaad,  6-11  July, 
for  the  purpose  of  discussing  problens  ia  the  gas- 
dyaanics  of  interstellar  clouds.  Tac  subjects  treated 
included  turbulence  of  interstellar  gas,  various  types 
01  osserved  disc  oa  tiaui  .les,  . ae  a a t ur  c o.i  ^.ae  spiral 
arns  of  nebulae,  collision  phenensaa,  accretion,  and 
the  constitution  of  interstellar  clouds.  Publication 
of  the  proceedings  is  planned  under  the  editorship  cf 
J.  l.h  Burgers  (Delft;,  ii.  C.  van  de  Hulst  (Leiden), 
and  J.  PI.  Cort  (Leiden).  Tine  synpes  iuit  is  surveyed  in 
Technical  .Beport  CL'RL- 101-55  . 


cnG  w c.v/ i'* 'riciiT. i c oi  xcc  os  arc  cxpcc  ^cc  to 
sc  1 r.'.p os Sc.'s. « IX  cosi.*iCi-i^  oxirs's-cxcc  locccssc  oi  ’oxc 
hiQ'o  coxducsivity  os  o..c  ino-crs  ts  1 ic.r  - AcccrcLn 
to  s sc SkC i os rcciOs*ctsc  csicspy  is  psoocccc  ss  a rcsui 
of  the  s CSC tchir.p  of  she  r.ogr.ctic  lines  of  force  hy 
the  srr.ali  scale  .noticn,  ana  equipas  t i ti  on  should  he 
exs'CC  tcG  sc  uU'ccs-  v-nc  r.aQStc  w ic  cs«cs  Qy  an.a  ts*c  srr.a.l 
scale  surhulens  enessy.  Os.  the  other  har.dj  rcrr.ii  has 
suggessed  that  cquipar  tisi  os.  should  be  betweeSi.  the 
r.’.agr.ctic  enesgp''  and  the  total  turbulent  energy.  One 
difficulty  iSi  the  resclutios.  of  this  controversy  is 
the  present  lack  of  understanding  as  to  the  nature  of 
nigh  .each  nusiber  turbulence. 
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a.  lOX^  Oa  ^^C’L» 


te r*  v.ai’ij  ^ \v.*o  c OT^e  i aei’ee  e t.c‘w.v*v**e  ua*ue  en'-.''j]/  eaxanco 
cn  a iranciiatce  ccr*’e‘j^^cn'^‘. a. ^ to  conoitiono 

^ . k e 4 ^ ^ ^ s^atO  ^ O .aalO  Xa>  aiVrf  Ci  Id  O CX 

end  ionioed  jy  ihc  incident  r^adietion  c:nd  io  conoidered 

a_aa-*aae  ^la*"  xOOlad  0 *1  O*  aj.^  ^da*  OC^la  l#aaO  Oa'a^d.  Icd  add.  la^a  a C^  C«  ^ C\*/“ 

*C\^OX  Ca'a^iadO^a  CaaValte  \d*  “--!■  Cd  O dadadaya  L ^ ^ t*  daOdrfdi  OdL 

e d1  C n aall  d'  O e ^ a a aa  a aO  — aad'a'.  .L  C \^C  ^ iaaC  aaaalaOaaladOio  OadCadO  daS  iaItadOn 

:ca^re  eddcctive  at  nice  densitioo,  and  v;it:t  a given 

enter*  aaOn  d'a^aaeiarOaL  adaddad^aieda-ata-ane  c^aio  »_a  'aj-ia  vo  a a ^ada  0 0 0 en  e ^ 

I^rOne  aaddladn  Oaae  Oteaaa  cy  Oaaa — wO  Oaaddaeiaaaaaa'dd  adOn  aaaaO  dOnSd  ^a  a d 

exc^  aad'Cal  wCdalCena^tad'e  onaa  ea*bXw  Ld  laX  aaaa  Oaaada  aaadadadXe  3d  dadC  X d Ua 

in.aj  as  3 vein  lions  Zanctra  nas  plotted  pressure  versus 
v 0 1 uSaC  1 or  suen  a cas^  taa  cxa-cr  xcr  rxaoxatdOn  tecapera” 
fare  as  a parameter;,  d-i-d  lines  that  tre  resulting  curves 
appear  as  an  inverted  van  der  Vaai's  gas.  If  the 
exterior  tctipcraturc  is  lev/  t.ve  resu..tant  curve  is  witn— 
out  inflection  and  no  condensation  rsay  he  effected. 

X a ov /o V er^  ii  ^no  oXwer  — or  te moe rcdxu.e  .iS  nign^  x.^on  iddd.ee 
solutions  for  tive  density  are  possihlo  in  certain  pres- 
sur  e r anges  « .as  wL  t.v  a van  acr  v*/aa  x ^ s gas  ^ xhe  cx“ 
istcnce  of  a phase  discontinuity'  is  deduced.  .Altho'ugh 
others  have  studied  s'uch  discontinuities  for  inter- 
stellar naterialp  Zanstra's  contrihution  presents  a 
conceptual  s i-npl  if  icati  on  v/hich  is  very  wo  Iconic. 


A h'ev/  Spiral 


in  Our  Gaiaxv 


J.  H.  Cert  (xd3idcn)  reported  recent  findings 
with  the  radio  telescope  (Zi  cr.  11  radiation)^  principal- 
ly the  indication  of  the  presence  of  a second  spiral  arr. 
outside  the  one  in  v/hich  our  sun  is  located;  this  is  in 
addition  to  the  outer  art;  previously  found. 

Collisions  of  Interstellar  Clouds 


F.  D.  Kahn  (Manchester;  showed  that  the  inter- 
penetrating flow  after  the  collision  of  two  completely 
ionised  gas  clouds  of  very  large  mean  free  path  must  be 
•unstable.  V/ith  reasonable  assumed  values  for  the 
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